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FE. B K3 A4k AR AR 40 (LAS) Pt s B9 £ K B BE St £ A i) & om o 53k 5 40 REdR N R AL 4 BF 50 0 Fe 5 RR 4L,
%20 R R TIEIRSE 5~20 R4 150 mg/ (kg + d)LAS # B Je & 2T BN AR MARNE T AR LR T  BAY EF 54,0

REF RN R R FHILE 10 A, T RN R R B4 58, A BB 5, 9% R (ELISA ) s A% i 5f Yo 2% 4 28 -F AR e b /s SR ol
I ) & (FSH) (55 4k A i (LH) i = B (Eo) 258 (T) 5 £ B B i 2 K -F , o 7 A A AL B AL B (SOD) % A & & =85 (MDA) 5 4
A B A AR AT, AT 9 P £ B B K A & 9 (SIAR) @ it & & P450 A2 ] B2 ) 44 ZL B (P450sce ) mRNA & ik 3 3t 474 ]
Fo b R TR D RATRA 13 R, AT 15 R 5af BT Rtk ) LA BF R4 F Rk /) K09 e i £ B B A KT
W SOD & 1 AP £ StAR A7 P450scc mRNA A8 3 ik & ¥ A&, do 75 MDA 7K-F 93 (P < 0. 05) ; Pearson £k /A48 X 547 45 R 2 7=, Bt
FALF AR R SOD 7 A 5 Ao i £ B B F KT &I £ StAR A= P450sce mRNA AR s £k &3 2 E48 5% (r =0. 866,0. 805,
0.798,0.836,0. 818,0.897, P <0.05), 5 i MDA K -F 5 3 s 7 2 B B8R K -F 297 £ SIAR A= P450scc mRNA A8 8 A& & F M 2 §
#%(r=-0.811, -0.835, —-0.872, —0. 818, —0.806, —0.857, P <0.05) . Z51% LAS T #vhuf ik 9P 5 K B B & 4%, ™ &AL
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Effect of Linear Alkylbenzene Sulfonate on Synthesis of Steroid Hormone in Ovaries of

Female Mice
Liu Xiaogiang', Li Dan’, Wang Qi', Ren Chun'e’
(1. Shandong Qingdao Women's and Children's Hospital, Qingdao, Shandong, China 2660345 2. Central Hospital of Qingdao, Qingdao, Shandong,
China 2660315 3. Affiliated Hospital of Weifang Medical University, Weifang , Shandong , China  261031)

Abstract : Objective To investigate the effect of Linear Alkylbenzene Sulfonate(LAS) on synthesis of steroid hormone in ovaries of
female mice. Methods Totally 40 pregnant mice were randomly divided into the study group and the control group,20 cases in each
group. The study group was given 150 mg/(kg + d) LAS by gavage every day during 5~20 d of pregnancy,and the control group was
given the same amount of normal saline by gavage every day in the same period. The two groups were normal childbirth,and the dev-
elopment of offspring female mice were observed to 10 weeks of age, and then the offspring female mice were killed in
diestrus. Enzyme — linked immunosorbent assay(ELISA) method was adopted in the detection and comparison of offspring female mice
serum follicle stimulating hormone(FSH),luteinizing hormone (LH) , estradiol (E,) and testosterone(T) and other steroid hormone levels,
and serum superoxide dismutase(SOD) activity ,malondialdehyde (MDA ) and other oxidative stress indicators levels in the two groups. The
ovarian steroid acute regulatory protein(StAR) and cytochrome P450 cholesterol side chain cleavage(P450scc) mRNA expression were
detected and compared in the two groups. Results There were 13 offspring female mice in the study group and 15 offspring female
mice in the control group. Compared with those of the offspring female mice of the control group,the serum steroid hormone level,serum
SOD activity level, ovary StAR and P450scc mRNA relative expression level of the offspring female mice of the study group were de-
creased , while the serum MDA level of the offspring female mice of the study group was increased( P < 0.05). Pearson linear correla-
tion analysis showed that the serum SOD activity level of the offspring female mice of the study group was positively correlated with
the serum steroid hormone level and the ovaries StAR and P450scc mRNA relative expression level(r =0. 866, 0. 805, 0. 798, 0. 836,
0.818,0.897, P < 0.05),while the serum MDA level of the offspring female mice of the study group was negatively correlated with
the serum steroid hormone level and the ovaries StAR and P450scc mRNA relative expression level(r= —0.811, - 0. 835, - 0. 872,
-0.818, —0.806, —0.857, P < 0.05). Conclusion LAS can affect the synthesis of steroid hormone in the ovaries of female mice,
and oxidative stress may be the mechanism of LAS affecting the synthesis of ovarian steroid hormone.
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(linear alkylbenzene sulfonate , LAS) J& & WLk 2538 551
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Xf EVE TR T R SRR, A E ST P ad T LAS e
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il S FRT AT 90 LAS X AR B 28 G2 14 52 0 B2 A 40, R
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1 #MREFE
1.1 3P AEERS
L1.1 z4

40 FUAE YR /IN BRI R IR T R R 2 i Sl W ko o
L, TR B PV AT IES A sexk (5)2010 - 0001, 13K 5
P g AR, A B RPOK , BT HE R A AT
FCBRSANRE R BEAR B 22 5 2 A AL M

A B — R LA B B 22 R (P > 0. 05) , LA
Al e LR 2,
k2 W R —REFAE (0 =20)

1.1.2 WHEEHRKY
TR 1.
A1 MBELRSG AL KRR
8 AR &R

% B Thermo 43
T AR WAt A 2y R A TR 6]

Thermo MK3 & B 4740
ELISA & &

fa B TR EN B ARG
MEHRSE B AENE]
5810R & KA ZhA B S BEYABAT

T100 & PCR AL £ BRG]

RNA 3k & 28 Qiagen 28]
¢DNA & RIA A & % 18 Promega /4]

B % & PCR XA £72 SYBR Premix EX Taq B A Takara /28]

J R EREE R ARG
LEA—BE]
FET B AN LA RN E

B PUBFLLE REF
WD -9408C % ¥ 5k & %
AR AR AR E 4N (LAS)

1.2 F%&
1.2.1 44

¥ 40 HUNR T 9 'S, IR AL B ik 20 S
FELLAIRT RR AL, 45 20 KA 405 B T8 T IR0 &
it B i 2 A PR TR o W 2L /N BRSSP 3] e Wi B ] L A B

6

@s s R (X £s,d) AR E(X £5,g)
R Mk 3.22+0.65 22.63+2.85
AYRELL Mk 3.28+0.28 23.46 £2.39
i3 - 0.379 0. 998
P - >0.05 >0.05
1.2.2 %%

IR T ALURES 5 ~ 20 KA HLER AR, B K
L 150 mg/kg LAS(CAS 2y 25155 — 30 - 0) i 5 Y3,
HE B AR 10 g (R BT i 1 mL, 9 0E] 4 5 KA

LR TR, A IS 81 B 3 18 T WA B o 0 R /)N LI
VB R DA A PR K TE
1.2.3  FRAHIAE

[N R S Vi 121 b/ o0 7 e T B
8 o 3 o PR 2 AR /N B 4 3R AR TR BN B A
I Mg MEE /N A BE L Z 10 AR, AN
/N BRI AT [) 93 50HE JI A2 Ak E , JBCIfL 1 B 55 2L
WRES
1.2.4  MiEFRATAM

IARAS B L FRAS LA 3 500 r/min (9% 4 1 3 cm
BRI 10 min, 73 B W B2 MTE T A OGS
s ARSI, SR D T B 6 928 % B CELISA ) 32 46 0 - HE %5 4
A AR ME P /) BRI TR O 9 B R (FSHD) L B R 2R LR
(LH) M 5 (Eo) S S2 0 (T) 45 28 [3 i 25 /K S8 i,
TH A AL I AL (SOD) & 1 TN . (MDA) 48 A 1k
LA AR K, 45 18 ol [] — R DG A 22 56 3 4R L) |
o B B AT, FARSRAE AR A2 MR G vl il 1S
17,
1.2.5 B &E4 R 5 (PCR) A M Fr & ik o #7

R/ BRLTF L, Trizol 24 MR LA RNA J5
W5 S A B cDNA, DL B — actin 7E R IS I, XJ B 51
S [E FE L2 2 MY 2 1 (SAR) VA0 (525 P450 JIH [
iz {0 4% L 4% 1 (P450sce) mRNA AH % 26 3k & JEAT A 0
Ho StAR EF519°0 5 = CTGCTAGACCAGCCCATG-
GAC-3", N UiF 5l % & 5 - TGATTTCCTTGACATTT-
GGGTTCC - 3", K Bt K /N 546 bp; P450sce 514 K
5" ~TCCAGAGGACCCAGGTTCAA -3', Rk 5' -
CATCAGGTGTCAAATCTTGGACTT -3, FrBEK/N 496 bp;
B —actin {514 A 5 - TAAAGACCTCTATGCCAA-
CACAG -3, Fii#51¥H 5 - CACGGATGGAGGGGC-
CGACTCATC - 3", Bt K/ 241 bp o UK R 20 L, &
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2 wL 10 x Taq Buffer, 1.5 pL i 25 mmol /L MgCly,
1 wL 9 10 mmol /L dNTP, 1 pL f% 10 pmol /L #H W I
WE5 14,1 pL 1% 10 pmol / pL AHR. FIES 197, 1.5 wL 1Y
cDNA #iH , 10.5 wL A9 DEPC 7K ,0.5 wL 5 1 U/pL
Taq Fff o HAK PCR S JW 45 14 : StAR: 94 C4 min .94 C
0.5 min.50 °C0.5 min.72 °C0.5 min.72 °C5 min, 3k
35 PMEF ; P450sce, 94 °C4 min, 94 °C0.5 min,50 C
0.5 min,72 °C0.5 min, 72 °C5 min, 3£ 30 7§ £ ;
B —actin N 55F 5 H B9 44— 2 B 5 pL PCR =4
AT BE RS HLUK , 25 AMET T 4 IR S SR Image pro Plus
EHE 3 RGETHAOCE L B EA 5 B - actin 3
PR BB LU Ry H 9 35 PR 6 208 i
1.3 FitAE

K HI SPSS 22. 0 et 2# 8 o A o i R SRR 5
IEZAAM G AL BRI S, FEAS ¢« K535, R Pearson

2 R G B 8 Vg a1 VAR R AW 8 o N oI 2 A
PR B KV 5 H I 3 2 [ BE R K OF, DL BB StAR
F1 P450scc mRNA X R IBEA KR, P<0.05 HESF

FEE N == 8
2 R

2.1 WAHEFRMER

PR/ R R RR AT IR F T A FARMEME /N 13 11
etk 7 H % AT AOEME /N 15 1 PR 5
2.2 PHEBMFRMBXEERRE . CEUNRIEIRK
X% BIEARE mRNA Y RIAE

55 %F REZH AR /N BR LA, I 5 2 A R PR /N B
MM FSH, LH, E., T S8 [E i R /K7, 13 SOD i
J1, AKX BPEL StAR il P450sce mRNA FHXF A 4 A,
I3 MDA ZKF-IF R, 22 A Gt 2# L (P <0.05),
TENLZE 3 & 1 FlA 2,

k3 BT RMEE D R K B B A A RIS AR KT R 9P £ SIAR A= P450sce mRNA A8 £ ik ¥4 (n =20)

Fa AR BG4 pop:cgik t1a P
FSH(U/L) 30. 55 +6. 85 37.21+7.88 2.853 <0.05
LH(ng/L) 35.96 £5.42 44.87 9. 21 3.727 <0.05
Ex(ng/L) 150. 44 £15.78 176. 85 + 18. 62 4. 839 <0.05
T(ng/L) 295.78 +23.45 365. 96 +36. 58 7.223 <0.05
SOD # A (U/mL) 122.76 +13.55 148.25 £ 17. 68 5.118 <0.05
MDA (mmol /mL) 11.26 £3. 45 6.33 £2.38 5. 260 <0.05
StAR mRNA A8 5% & % & 0.52+0.06 0.63 +0.09 4.548 <0.05
P450scc mRNA #835& & & 0.50+0.12 0.71 £0.08 6.512 <0.05
el Vo oma Brgeal o 4L
SIAR P450scc
B —actin B —actin

A1 WA RIERDRZIPE SIAR & mRNA 43 &4 §
2.3 MRABEMHTFRMBEMNRRIERS XEEHR
KR IVENE mRNA B3 FRIA ERIHEEE

Pearson 28 A0 ¢ 20 B 45 3 W, BF 58 4 1 RME 2
/NERIALYE SOD 3% 77 5 H il i FSH, LH, Eo, T 45 28 [ i
W KF K U0 & StAR il P450sce mRNA AHXS ik i1y
BEIFAMER(r=0. 866,0. 805,0. 798,0. 836,0. 818,0. 897,
P <0.05), H 1l MDA 7KF-5 i i 2 [ i Z KF )
Y& StAR 1 P450sce mRNA AT FEk I 5L A (r =
-0.811, -0. 835, -0. 872, -0. 818, —0. 806, — 0. 857,
P<0.05),

3 Tt

ABESE H R LAS 3 B 4E IR/ B, 9 LA 3R K

T O G IR EEE T G A LAS 2R 2448/ B

B2 @WE-F R R IPE P450sce mRNA A3 &L &
B R A R S o 45 SR R A A B R KO
B, LAS V5 40 0%/ B 7 M2 /DN BRIV FSH,
LH, E,, T 55 5 [8 B 8 3 K F S B9 8L StAR Fil P450sce
mRNA XS 335 1 B REAG, HALHI A] B LAS 3301
A L 20 0 235 P A O RO T S [ P R B R T R
I, AT 51 R AETE R G VIR ZE AL, BN A5 R G UGB . LAS
S SA TR i 1 S A N T Ry ) R R R8T R
N FH A 3
NS E ik nicBd
#E4E LAS 1, o =
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K E ] BE 1l 1
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